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Art. IV. — Chronology of the Reigns of Tiglath Pilcser, Sargon, 
Shalmanezer, and Sennacherib, in connexion vrith the pheno- 
menon seen on the Dial of Ahaz. By J. W. Bosanquet, Esq. 

[Read the Bth July, 1854.] 

No one who takes interest in the discoveries daily made in Assyria 
and Babylonia can fail to liavo read the interesting and important 
communications from Colonol Itawlinson, which appeared in the Athe- 
naeum of the 18th March and 15th April last, conveying to the 
public a mass of new and most valuable material towards framing a 
continuous chronology of the Assyrian and Babylonian empires, even 
from their earliest origin : establishing the fact that Semiramis, epicen 
of Babylon, was tho wife of Pul, king of Assyria; and mentioning the 
discovery of Belsharczar son of Nabonidus, whom he supposes to be 
the Belshazzar of Scripture, and the last of the kings of Babylou. 

All, I presume, will be inclined to agree with Colonel Rawliuson 
in his conclusions with regard to the date of the reigns of Pul, Semi- 
ramis, and Tiglath Pilcser ; and his discoveries indeed lead to the 
establishment of a most important synchronism between Assyrian, 
Babylonian, and Jewish history at that period. But I cannot assent 
to the possibility of Belsharezar son of Nabonidus, being the king so 
distinctly described in Scripture as tho son or lineal descendant of 
Nebuchadnezzar, king of Babylon, My object at present, however, is 
to direct attention to ono portion of Colonel Rawlinson's communica- 
tion in particular, viz., that which relates to the reigns of Sargon, 
Shalmanezer, and Sennacherib, concerning which I am compelled to 
diilcr from him materially. 

It may bo thought rash, perhaps, in one who does not pretend to 
interpret tho Assyrian inscriptions, to dispute the correctness of con- 
clusions derived by Colonel Itawlinson from the actual reading of those 
inscriptions. Nevertheless, if it can be shown that his conclusions are 
at variance with what is written in the contemporaneous Hebrew re- 
cords, which treat of the same times and the same persons, and which, 
taken merely as historical writings, have been preserved with more 
scrupulous care than any other writings in existence — and also that 
they are confessedly at variance with some of the facts derived from 
tho monuments themselves — reasonable doubts may be entertained 
whether tho evidence to bo drawn from Assyriau monuments is yet so 
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complete, as to enable even ilioso who interpret them to foci confidcnco 
in their own chronological deductions. I propose therefore to show — 

1st. That Colouel Rawliuson's chronological arrangement of the 
reigns I have referred to cannot be made to harmonize, either with the 
contents of the Hebrew Scriptures, or with the facts deduced by him 
from the Assyrian monuments. 

2nd. It is the particular object of this paj)er to draw attention to 
the fact, that the third year of the reign of Sennacherib is associated 
in history with a most remarkable astronomical phenomenon, the date 
of which is capable of being fixed with mathematical precision : and 
that the dato so determined fixes the third year of Sennacherib to the 
twelve months beginning in the spring of ii.c. GOO, and ending in tho 
spring of B.C. 089, about ten years later than tho date assigned by 
Colonel liawliusou, viz., B.C. 700. 

The difference apparently is small betweeu us ; yet tho results are 
most important. His view of tho reigns tends to establish tho correct- 
ness of the received chronology, which involves, as I have elsewhere 
shown, a continuous scries of discrepancies between sacred and profano 
history : mine to subvert some of the principal dates upon which that 
system is established, bj' lowering the whole scale of Hebrew kings to 
the extent of about twenty-eight years : thereby introducing a scheme 
of chronology resting chiclly on tho authority of the Hebrew Scrip- 
tures, which Scriptures I am prepared to show contain a consistent 
system of dates, for a thousand years upwards from tho birth of Christ, 
more perfect than can be drawn from tho records of any heathen nation 
whatever, at least as they are at present understood. 

In the Athciucum of the 18th of March, Colonel llawliusou states 
that Sennacherib reigned for 22 years. "This number," ho says, " I 
have found upon a clay tablet — aud tho canon, therefore, is rigidly 
correct iu assigning the year n.c. 080 as tho date of Esarhaddon's acces- 
sion to the united throne of Assyria aud Babylonia," (p. 313) ; and in 
tho Athcmeum of the 18th February, Sennacherib is said to have 
ascended the throne iu n.c. 702, (p. 210). The dates of the commence- 
ment of the several reigns we are considering are thus placed : 

Tiglath-Pilescr . . 
Shalnianczer . . , 

Saigon 

Sennacherib . . . 
I'^sarhaddou 

Now this arrangement of dates involves a complete dislocation of 
events as recorded in the Hebrew annals, and on tho Assyrian monu- 
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mcnls themselves, as may be clearly seen by refercucc to the accom- 
panying chronological table. Let us first examine the correctness of 
his date for the reigu of Sennacherib. Colonel Rawlinson appears to 
place too little confidence in the accuracy of the monuments, and con- 
temporaneous Hebrew writers ; and to pay too much deference to the 
conventional dates of the commonly received chronology, which rest, 
T maintain, upon no really solid foundation. He finds, for instance, in 
the annals of Tiglath Pileser that, in the eighth year of that king's 
reign, tribute was paid to him by Menahem, king of Samaria. But, 
instead of taking the fact as it is recorded, and from thence correcting 
his chronology, his system leads him to Hiiggcst u that in this passage 
(he name of Menahem has been improperly used for that of Pckah," 
(p. 343), who reigned later in tho list of kings. 

This precious fact, however, that Menahem paid tribute to Tiglath 
Pilcser in his eighth year, coupled with another fact, mentioned in the 
xvth chapter of the II. book of Kings, viz., that " Menahem gave Pul 
one thousand talents of silver, that his hand might be with him, to 
confirm the kingdom in his hand," affords the means of fixing with 
precision tho position of the reign of Menahem, with relation to that 
of Pul and Tiglath Pileser — for Menahem reigned only ten years; and 
since eight of those ten years, at least, were contemporary with tho 
first eight years of Tiglath Pilcser, he could not have begun to reign 
till the close of the reign of Pul. 

Let us count then the years of 

Menahem ... 10 

Pckahiah ... 2 

Pckah . . . . )C> 
as kings of Samaria : 
when in the l?th year of Pckah, 

Ahaz began in Jerusalem his reign of . 1G years, followed by 
Ilczckiah, who reigned 13 full years, till 

tho invasion of Sennacherib, 57 

Thus making a period of oxactly fifty-seven years from the first year 
of Menahem, or tlio last year of Pul, to the time of the invasion of 
Jud:ea by Sennacherib. If then we can ascertain the date of the \uut 
year of the reign of Pul, we shall at the f-amc time determine the date 
of Sennacherib's invasion, which we know from his own annals to 
have taken place in his third year. 

Now the noble discovery recently announced by Colonel Rawliu- 
Bon, that Scmiramis, the fouuder of Babylon, was "queen of the palace 
vol, xv. X 
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of Phuluka," king of Nineveh — the <l»a\w / y of tho LXX, and Pul of tho 

Hebrew Scriptures — guides us to tho point of our search with much 

accuracy. For the most consistent account of Semiramis is, that sho 

was 1 

1st. Mistress, then wife, of the king of Assyria (Pul.) 

2nd. That sho obtained possession of tho government for a few days ; 

imprisoned her husband, and then slew him. 
.'3rd. That she married her own son. 
4 th. That she transferred her government to Babylon. 
5th. And she reigned, according to Herodotus, in Babylon, five gene- 
rations before Nitocris. (Herodotus, 1. i. 184 — 188). 

Nitocris, wo arc informed by Herodotus, was wife of that king, 
called Labynetus, who witnessed the eclipse of Thales in the year n.c. 
5S5. Soon after the date of the eclipse Nineveh was conquered by 
Cyaxares, king of the Medes ; and Herodotus adds that Nitocris, seeing 
that the power of the Medes was increasing, and that they had taken 
JXinevehy began to fortify Babylon with dykes and walls. Nitocris 
then was reigning in Babylon about the year B.C. 582, or three years 
after the eclipse of Thales ; and if we add 155 years, or five- genera- 
tions according to Herodotus, to that date, we come to the year n.c. 
747 for the reign of Semiramis ; that is to say, to the first year of tho 
well-known Babylonian era which dates from Nabonassar. Semira- 
mis, therefore, was probably the wife of Nabonassar. Thcro is somo 
reason also for believing that Nabonassar was her own son, for Syn- 
cellus and Ccdrcnus say that Nabonassar was also called Shalmanas- 
s:ir; and Colonel Kawlinsoii has found a slab with an inscription, which 
may be interpreted "Shalinunezcr, sou of Pul." Be this, however, aa 
it may, Semiramis was certainly reigning at Babylon about the year 
i».c. 747 ; and we cau hardly doubt the inference drawn by Colonel 
Rawliuson, that the date of the transition of the government under 
Semiramis from Nineveh to Babylon, and of the murder of her husband 
Pul, was at that particular epoch. I therefore adopt Colonel Uavvlin- 
sou's dates, n.c. 747 for the last year of Pul, and 74G for the first year 
of Tiglath Pilcser. 

Now if we count 57 years from the last year thus ascertained of 
tho reign of Pul, it brings us to the year n.c. G89 or 890 for tho timo 
of Sennacherib's invasion, which is the point wo were in search of. 
This conclusion is definite and precise. That it is also accurately cor- 
rect, may be shown by three other independent modes of proof. 

1st. The Jewish historian Demetrius, quoted by Clemens Alcxau- 

1 VolncyVi Rcchcrchca NouvcIIcb. Part iii, p. 79. 
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drinus, as I liavo repeatedly pointed out, writing two hundred years 
before Christ, when the true dates of the several captivities of the 
people of Jiidah and Israel could hardly have been lost, has expressly 
fixed the date of the deportation of Jewish captives, or retreat from 
Juduca by Sennacherib, to February, B.C. G88, and his taking of the 
fenced cities, we may infer occupied the whole of n.c. 680, and part 
of the preceding year. Nebuchadnezzar, he tells us, carried away tho 
Jews from Jerusalem 338 years and three months before the reign of 
Ptolemy Philopator, and Sennacherib carried away some captives 128 
years and six months before that time. Ptolemy Philopator began to 
reign in Egypt in November, n.c. 222 ; counting therefore 338 yean 
and three mouths from that date brings us to August, n.c. 5G0, for the 
taking of Jerusalem by Nebuchadnezzar; and 128 years and six 
months added again to that date, brings us to February, B.C. G88, for 
the carrying away of the captives by Sennacherib. 

Whether we count downwards, therefore, from the reign of Pul, or 
upwards, from the reign of Philopator, wo are led to the same date 
(n.c. G89) for tho invasion of Sennacherib. 

2nd. We have a most stringent test of the accuracy of the date, 
arising out of the words spoken to Hezekiah during the time when 
Sennacherib was taking the fenced cities of Judnca, and threatening 
Jerusalem. Ho was told that Sennacherib should not succeed in taking 
Jerusalem; and l< this shall be a sign unto you, ye shall cat this year 
such things as grow of themselves, and in the second year that which 
springeth of the same : and in tho third year sow ye and reap, and 
plant vineyards, and eat the fruits thereof;" thus implying two suc- 
cessive years of fallow at that time, as commanded by the law of 
Moses, in the Sabbatical year, and the year of Jubilee, which could 
only take place once in every fiftieth year. Now, n.c. GS.9-8 is a 
Sabbatical year in the regular septennial series, counted from three 
known years mentioned by Josephus ; and n.c. G88-7 is also a year of 
Jubilee in regular scries, when we place the fourteenth year of Ileze- 
kiah in u.c. G89. 1 

3rd. I shall presently show that the celestial phenomenon to which 
I have alluded, as occurring about this time, marks to a day the time 
of Ilezckiah's recovery from his sickness as tho 1 1 lb January, lie. G89; 
and tho sickness, we are told, was about the time of Sennacherib's 
invasion. 

The year n.c. G89 thus forms a cardinal point in my proposed 
arrangement of the kings of Assyria about this time; and I am not 

1 See my recent puhlic.ilioii, "Sacred (Hid Profane Chronology/* on the subject 

of Hie Sabbatical rear and Jubilee. 

X 2 
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aware of any discrepancy whatever between Scripture and the monu- 
ments, which arises out of this arrangement. 

On the other hand, Colonel Hawlinson's arrangement is at variance 
with the inscriptions, iuasmuch as he places the first year of Menahem 
in ii. c. 770, more than twenty years before the accession of Tiglath 
rilescr, who took tribute of him, and reigned eight years concurrently 
with him. 

It is at variance with the Hebrew records, inasmuch as they inform 
us that Shalmanezer was reigning in the sixth year of Ilezckiah, and 
Sennacherib in his fourteenth year ; that is to say, that Shalmanezer 
and Sennacherib reigned within eight years of each other; whereas ho 
places the reign of Saigon, which lasted nineteen years, between the 
reigns of Shalmanezer and Sennacherib — and again, the fourteenth year 
of Ilezckiah is made by hint to fall in the reign of Saigon, instead of 
that of Sennacherib, and the invasion of Sennacherib to fall in the 
twenty-ninth year of Ilezckiah, instead of his fourteenth. 1 

The record of Scripture is also set at variance with the record of 
the monuments, inasmuch as Merodach Baladan, son of Yagin, of the 
inscriptions, is made to represent the Merodach Baladan of Scripture, 
who sent messengers to Ilezckiah, and who is expressly described in 
the passage as the so)i of Baladan, probably to distinguish him from 
this son of Yagin, who indeed may have been his father. 

Lastly, the year of Sennacherib's invasion of Judaea, according to 
Colonel Rawlinson, docs not fall in a Sabbatical year. 

These contradictions are too glaring and too numerous to leave it 
possible that Colonel Rawlinson's arrangement can be the true one ; 
ami I submit the following as more in accordance with facts : 

Tiglath Pilescv . . . n.c. 710 reigns 01 years. 

Sargon 721 19 „ 

Shalmanezer .... 702 „ 11 „ 

Sennacherib .... (}02 „ i!5 „ 

Ksarhaddon, in Babylon o>'() „ J 3 „ 

„ in Nineveh Cf»7 

There are two points in this arrangement to which it is right that 
I should draw attention: 1st, That Shalmanezer follows Sargon, in- 
stead of preceding him, as in Colonel Bawliason's scheme. 2nd, That 
the reigns of Tiglath Bileser and Sargon necessarily overlap each other 
to the extent of six: years. 

With regard to the first point, I am aware that Sargon was father 

1 Dr. Ilincks takes the same view as Colonel Rawlinson. See Trans. Royal 
Irish Academy ; vol. xxii, n. 'MO; ami Journal of Sucrcd Literature, No. xii. 
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of Sennacherib, and that Colonel Rawlinson has stated that Sargon was 
succeeded immediately by his son. As the reasons for this statement, 
howovcr, have not been made public, ami the result is so decidedly con- 
tradictory of the Hebrew annals, I venture to disregard them, in the 
expectation that they arc in some way based upon inferences drawn 
from what I am here contending to be a false arrangement. With 
regard to tho overlapping of the two reigns of Tiglath Pilescr and 
Sargon, so far from being an objection, it affords an additional confir- 
mation of the correctness of my arrangement, for in tho Transactions 
of the Royal Irish Academy, vol. 22, p. 36G, Dr. Ilincks has pointed 
out a passngo in Monsieur Botta's inscriptions, 74, 3, in which the 
predecessor of Sargon on the throne of Assyria is alluded to as still 
alive in the sixth year of Sargon's reign. Sargon also appears not to 
have styled himself king of Assyria in the early part of his reign; that 
is, I infer, while Tiglath Pilescr was still alive and on the throne. 
That the two kings were reigning in joint sovereignty at this time, I 
conceive to be implied also by these words in the II. Chronicles, 
xxviii., 1G : " At that time did Aliaz send unto the kings of Assyria to 
help him." In all other places the king of Assyria is spoken of. This 
passage implies that more than one king was then on that throne. 
Now Aliaz, according to tho table, began to reign in the third year of 
Saigon's joint reign with Tiglath Filescr. 

I now proceed to show, that there is an extraordinary solar pheno- 
menon attached in history to the third year of the reign of Sennache- 
rib, or the year of his invasion of J whoa, the date of which, owing to 
recent improvements in astronomical tables, is now capable of accurate 
determination ; and which, when determined, perfectly confirms tho 
result just arrived at, as regards tho reign of Sennacherib. 

We learn from the book of Isaiah, that about the time when Sen- 
nacherib first invaded Judaea, that is to say before 1 the appearance of 
Itabshckah before Jerusalem which terminated the invasion, Ilczckiah, 
king of Judah, was "sick unto death." lie prayed that ho might be 
restored to health ; and the prophet was .sent to him to say, in the 
words of our authorized version of the text: "Thus saith the Lord. 
Behold, I will add unto thy days fifteen years. And I will deliver this 
city out of the hand of the king of Assyria : and I will defend this 
city. And this shall be a sign unto thee from the Lord, that the Lord 
will do this thing that he hath spoken ; Behold I will bring again the 
shadow of the degrees which is gone down in the sun-dial of Ahaz, 
ten degrees backward, fro the san returned ten degrees, hy iv/iio'i 
degrees it was gone down" 

1 Isaiah, xx.\vii : , G. 
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In another placo 1 wc arc tohl, with refcronco to this extraordinary 
event, that the princes of Babylon sent messengers to Jerusalem, "to 
inquire of the wonder done in the land, 1 * From this last fact it is clear, 
that on the occasion of the going hack of the shadow on the dial, some 
phenomenon also of a public and extraordinary character had been 
witnessed in the heavens by the peoplo in general of the land of 
Jmhea. the rumour of which had been carried to Babylon, either by 
some of the army of Sennacherib who had seen it, or by 6ome of the 
Jewish captives in that army. It is not probable that the event would 
have been reported at Babylon had it been merely of a private nature, 
limited to the palaeo of Hezekiah, and attested by the solo evidence of 
a sick and dying man. We cannot doubt then that the sun itself was 
n/lcctcd in some manner visible to the multitude of Jiuhca, and also to 
the invading- army, while the particular dial of the palaeo was a lice ted 
in the manner witnessed by the king : there was a two-fold exhibition 
of the phenomenon. 

Various interpretations have been put upon this remarkable- ovent 
in Jewish history by diilerent writers. Costard, in his Astronomy, and 
the Abbe Ilalma, in his Preliminary Discourso on Ptolemy's Hypo- 
thesis of tho Planets (p. 21), havo suggested that the words wero ful- 
filled, by Hezekiah living on to the next day, and so seeing tho return 
of the shadow on tho dial to tho samo point from which it had gone 
down on the previous day. Such, howover, cannot bo tho explanation : 
for clearly the princes of Babylon would not have sent to Jerusalem to 
inquire concerning such an event, nor would any " wonder" have thus 
occurred in tho land. 2 

Hippolitus considered that tho day when tho event took placo was 
miraculously lengthened to tho extent of thirty-two hours ; whilo 
Eustathius argued that the length was only twenty-two ; and some are 
still disposed to infer that tho diurnal rotation of tho earth was super- 
natural^ reversed on the occasion. Far be it from me to deny that tho 
course of nature may have been suspended on this occasion, if re uu i red 
by the circumstances : but it may be observed that wc are not led by tho 
accompanying facts to expect a miracle. The king, who was afflicted 
by a grievous boil, was recovered not miraculously, but by the ordi- 
nary application of a lump of figs to the spot : a process of healing used 
in I he East to this present day. If the diurnal motion of tho earth 
had been reversed, a visible wonder indeed would have been performed 
in the land of Judiea; but equally so in all othor parts of tho world. 

1 II. Chronicles, xxxii. 'II. 

5 Siv aliM) Montuel.Vs llistoirc ilo9 MntliCMnatiquc'R, p. T'H i Sur lc phiiiiomciic 
do 2a ri'trogradatiou do Poiubrc ilana uu cadrau solairc. 
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There would have been no more need to send to Jerusalem concerning 
it than to any other country. We may he quite certain, however, that 
no such interference with the ordinary course of nature did take place, 
because in the several eclipses of the moon observed at Babylon, both 
before and after this event, the times of which aro accurately recorded 
in Ptolemy's Almagost, the conjunctions of the sun ami moon are found 
to havo followed their ordinary courso without disturbance, which 
could not havo been the case had tho sun receded ten degrees in any 
one year. 

An extraordinary refraction of the sun's rays has been supposed by 
some to havo been the mode of producing tho effect : and doubtless a 
dial might bo affected in tho way described by such a cause : but hero 
ngaiu it may bo obscrvod that no celestial wonder would have been 
exhibited to tho people of which the rumour could havo travelled to 
Babylon. 

The only mode of affecting tho solar rays in the twofold manner 
described, in the ordinary course of nature, openly exciting on the one 
hand tho wonder of the multitude, and on tho other privately affecting 
a dial in the palace of the king, would have been by the occurrence of 
a solar eclipse. 1 Many instances are on record of tho surprise and 
even terror in those days produced by such a phenomenon. I shall 
endeavour presently to point out the manner in which the shadow on a 
dial might be affected by an eclipse. There is strong prima facie reason 
therefore for inferring that tho phenomenon witnessed in JiuUea and 
Jerusalem about tho fourteenth year of Ilezekiah was nothing more 
nor less than an eclipse of the sun. 

This inferenco is strengthened by the fact that the Chaldccan 
astronomers of that particular timo were in tho habit of minutely 
registering tho times and appearances of the eclipses of the sun and 
moon. Isaiah, speaking of the Babylonians, in the time of the reign of 
Sennacherib, calls them astrologers, stargazers, ami monthly prognos- 
ticates : and wo havo still extant in Ptolemy's Almagest the record of 
two eclipses of tho moon in the years B.C. 721 ami 720, observed at 
Babylon only thirty-two years before tho fourteenth of Ilezekiah. 
Nothing more natural, therefore, than that tho Babylonian astrono- 
mers should havo desired to bo informed concerning the rare appear- 
ance of such an eclipse as we shall find took place at tho time. 

'Tho idea tlint the appearance on Ilczekiah's dial may have been the effect of 
an eclipse was, I believe, first suggested by Thciiius, in his Chronological Survey 
of the History of the Israelites, though I have not seen the work. See Gumpach*9 
Zeitrcckuung der Babylcnicr und Assvrkr, p. 1,'U, note. 
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If wo nro justified in our inference thus far, wo may proceed a step 
further, and infer tlio particular character of tho ociipsc, which, if 
eclipse there was, must then have occurred. There are hut three forms 
of solar eclipse — total, annular, and partial. We may conclude with 
certainty that it was not of the awful character of a total eclipso, 
during which we know that instantaneous chango from light to dark- 
ness takes place, producing tho most appalling c fleet in nature. Mr. 
Airy observes concerning a total eclipse : " Tho phenomenon is one of 
the most terrible that mau can witness; and no degree of partial eclipse 
gives a 113" idea of its horror." 1 Had such a darkness taken place 
doubtless it would have been the chief incident dwelt upon in tho 
description. The incident dwelt upon, however, is the cxtrordinary 
deflection of the sun's rays upon the dial, which implies an eclipse of 
the greatest magnitude short of total — one during which the light of tho 
sun was not extinguished, but yet of that magnitude that the shifting 
of the source of light, during the progress of tho moon over the sun's 
disc, would sensibly affect tho shadow on a dial. It was not therefore 
total. That it was not an annular eclipse, we may also infer from tho 
fact, that the shadow was deflected, not horizontally, but in a vertical 
direction. This will appear from a consideration of the original pas- 
sage, in which wo shall find no such word as "dial" in tho Hebrew. 
The motion of tho shadow was exhibited upon steps. Tho literal 
translation of tho passage runs thus : "Behold I will bring back tho 
shadow of the steps which it shall have gone down on tho steps of 
Ahaz with the sun, backwards ten steps. And tho sun shall be turned 
back (en stops, on the stcp3 which it shall have gone down." Tho 
Targum of Jonathan on the passage, the oldest paraphrase, calls it 
tho ascent (or steps) of Ahaz; and Glycas, a Dyzantino writer, says, 
that the tradition was, that Ahaz had formed a certain instrument 
in the shape of steps to mark the hour of the day. The expression 
"shadow of tho steps/' or "shadow of the degrees," as it is commonly 
translated, cannot be mistaken; for no shadow could bo thrown by 
degrees of a graduated scale unless raised in the form of steps. Tho 
Hebrew word Maaloth also implies "usccnt," as translated in tho 
Targum. 

We thus learn that it was upon a flight of steps that tho motion of 
the sun's shadow was 6cen to go back on this occasion ; and hero wo 
liny remark upon the particular propriety of the sign, as given in 
answer to tho inquiry: "What shall be the sign that I shall go up into 
the house of the Lord?" that is, that I shall ascend the steps of tho 

1 Lecture on the eclipse of Thalcs. 
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temple. Tlio answer is : " I will bring again the shadow of tlic .steps 
which it is gone down, ten steps backward ;" that is, tho shadow 
shall ascend ten steps. There would bo no connection between 
these words and the inquiry if understood as referring merely to 
degrees on a scale. But the only use of steps would appear to be to 
mark the vertical motion of the sun ; and the use of such an instru- 
ment, if indeed it was more than an ordinary flight of stairs, wc may 
infer, would have been merely to mark the meridional altitude of tho 
sun from day to day, or the dip at noon day. Now the different 
phases of an annular eclipse would produce no sensible effect in a ver- 
tical direction on a flight of steps. The eclipse, therefore, could neither 
havo been total, nor annular, but must liavo been a very large partial 
eclipse; and as tho effect was to cause the shadow to "go down" the 
steps, the eclipse must have been upon the upper limb. 

These indications of the character of the eclipse to be looked for in 
the year n.c. G89, arc sullicicntly particular to distinguish it from any 
oilier solar eclipso within many years of that time. So large a partial 
eclipse as this must havo beou, of the upper limb of the sun, visible at 
any particular spot on the earth, is an event of rare occurrence. There 
is, however, another peculiar mark attached to it, which, coupled with 
those mentioned, would distinguish it from any other eclipso which 
could havo occurred within many hundred years, viz., tho time must 
have been very closo upon noon-day. Wc are told that the shadow 
went back ten steps, by which it had gone down on the steps of Abaz. 
The sun, or tho shadow, had, therefore, descended ten steps from its 
extreme altitude, and was brought back again to its meridional alti- 
tude for tho day. 

Wc look, therefore-, for a large partial solar eclipse, on the upper 
limb, visible at Jerusalem, about twelve o'clock, on some day in the 
year n c. 689. 

Now by the kindness of tho Astronomer Royal, whom I do not intend 
to implicate in any way with my view of tho question, I am enabled 
to show, that an eclipse of the sun, corresponding in every particular 
with what is required, excepting only the exact time of day, occurred 
in the year n.c. G89 : and, with regard to the time, it is an extremely 
interesting fact, that astronomers are at this moment engaged in cal- 
culations which will probably alter tho computed time of this particu- 
lar eclipso to the extent of about half an hour, which would bring tha 
computed timo within about fifteen minutes of the time required by 
the history. 

Mr. Airy writes : " Tho eclipse of n.c. G89, January 11, was annu- 
lar, and the annulus was rather broad, The sun's apparent diameter 
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was \G' 13", ami the moon's (in the neighbourhood of Jerusalem) was 
l.V 13". 

" The course of the central lino of shadow, with Greenwich Ele- 
ments, is defined by the following points ; 
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"It passes through Issus. I have not computed the breadth of tho 
annular zone upon the earth, but I can see that tho eclipse would be 
as nearly as possible just annular at Jerusalem, perhaps sensibly 
annular, perhaps not quite annular. 

"With variation of Elements (using tho word in tho technical 
sense of my paper) the course is 
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" III this, which is the more probable course, tho celipso would not bo 
annular at Jerusalem, but it would bo a very large eclipse." 

Thus we find that there was an eclipse of tho sun in tho year u.c. 
0S0, visible at Jerusalem, about three months beforo tho commence- 
ment of the Jewish year, (from which point the years of the reign of 
the kings of Judah wero always counted), which was cither annular 
or partial on the upper limb, and that the computed time of central 
conjunction at Jerusalem is about ten minutes past eleven o'clock, 
which is much too early ; since the sun's motion in altitude at that time 
of day would have been too rapid for counteraction by tho dellection 
of its rays in a direction opposite to its motion by any eclipse which 
could take place. 

Mr. Adams, however, writs to me that calculations are now being 
carried on by himself and Professor Hansen, the effect of which, as far 
as they have proceeded, is to diminish the longitude of the moon in 
the year u.c. 639 nearly 930", making an eclipso at that time nearly 
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lialf an hour later. This is coming very near the extent of correction 
required. There is still about another quarter of an hour required to 
bring the historical and computed time to coincide ; and I cannot but 
feel sanguine that ultimate agreement will be produced, cither by cor- 
rection of my view of the exact time required, or by correction of tho 
elements of the computation. 

It now remains for me to point out the modo in which the appear- 
ance of the going down and return upwards of tho shadow caused by 
the eclipse could have been exhibited to Hezekiah on tho " steps of 
.Aliaz." I shall endeavour to show that tho phenomenon may have 
been witnessed, cither in open day on the ordinary steps of tho palace, 
or on some horologial instrument in the private apartment of the king. 

Tho "city of David," and tho "house of David," the palace where 
Hezekiah probably dwelt, we know was situated on a hill at the south 
of Jerusalem, ascended by stairs from the lower city, called " the stairs 
(maaloih) of the city of David." (Nch. xii. 37.) We may reasonably 
assumo also that thcro were steps leading up to the entrance of tho 
palace, and also within tho great court, perhaps somewhat thus : 




Let us suppose the steps to have sloped upwards from north to 
south, at an inclination of from 32° to 34°, say at 32°, or a rise of seven 
inches in a foot, the ordinary inclination of a flight of steps; and let 
us suppose a line drawn from the top of the building at A to the pave- 
ment beyond the lowest step at B, to be a length of 120 feet, inclined 
at an angle of 35°. 

Wo will next observe the altitude of the sun at Jerusalem for 
thirty days before and after the winter solstice, and for an hour before 
and after noon-day on the 11th of January, n.c. 6$9, from data for 
which I am also indebted to the kindness of Mr. Airy ; 
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" The shortest clay in B.C. GOO was December 28, (Julian). The 
meridian altitude- of the sun at Jerusalem on that day was 34° 25' 
ten days later (or earlier) . . . . 34 27 

twenty days later (do.) . .... 35 53 

thirty days later (do.) 37 45 

The altitude of tho sun on the lKh of January, at each ten minutes 
before and after 12 o'clock : 
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Noon .. 35 11 . . Noon. 

On n.c. GS9, morning of 11th January, the moon's relative hourly 
motion in declination was 5' 44" northward ; and that in right ascen- 
sion was 20' 33" eastward. These arc geocentric motions. For tho 
apparent motion at Jerusalem, tho motion in declination will bo little 
altered : that in right ascension will bo diminished by nearly ^ part, 
or about |." 

Now, as the sun's scmidiameter was 10" 13", and tho centre of tho 
sun bad risen on the 11th January to an altitudo of 34° 43', at 30 
minutes past 11 o'clock, tho upper rim of the sun's disc at that time 
would have reached tho altitude of 34° 59* 13", or just below tho top 
of the building A, viewed from the point H, casting tho shadow of tho 
building on I ho pavement just beyond the lowest step. In tho course 
of half an hour the centre of the sun would have slowly risen to its 
extreme altitude for the day, 2^ IT, tho upper rim of tho disc to 
33° 27' 13", and the lower to 34° 54' 47", or 5' 13" below the top 
of the building, casting a line of shadow on the steps at an angle with 
the line A B of 27' 13", or rather less than half a degree ; and as 
120 feet is the radius of a cirele which gives two feet to a degree, it is 
clear that light would be spread over a space of somewhat less than 
one foot inwards from the lowest step ; thus illuminating the whole of 
the lower flight of ten steps, and a portion of the first landing ; the top 
of each step being in light, and each step also casting its own shadow 
on the step below, as expressed by the words, "shadow of the steps/' 
as delineated on the opposite page. 

AVe will now suppose the king to have been watching from a side 
chamber in the court the gradual movement of the shadow up the 
steps, for fifteen minutes, from ll h 30 m ; during which it would lnivo 
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passed over about 22', bringing the shadow above the tenth step fit 
ll h 45™. During theso fifteen minutes it is obvious that the upward 
motion of the sun would counteract any motion of the point of light in 
the opposite direction, which could be caused by an eclipse : from 
which we learn that it is at near noon-day alone, on the particular 
day, that the shadow could have been affected by such an event : at 
a quarter before 12 o'clock, however, on that day, the sun's motion in 
altitude became greatly diminished, rising only about G r in fifteen 
minutes. At about this time, then, (being a quarter of an hour later 
than astronomers have yet found by computation), I consider tho 
centre of the moon to have advanced over the sun's disc to the position 
represented in figure A, producing a partial eclipse. 
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The rays of light proceeding from the upper part of the crescent 
would now tip with light the tenth or top step, and the progress of 
the shadow would there be arrested. In the course of about 8} 
minutes more, or at 6^ minutes before noon, the eclipse would have 
assumed the form B. The two divided rims of light on each side 
would cast no sensible shadow, and the mass of light producing shadow 
would proceed from a point somewhat abovo B, from about the level of 
the line of the building, causing the shadow to descend to the lowest step. 
Let us now suppose the prophet to have been in conversation with 
the king, during the preceding ten minutes, delivering the divine mes- 
sage, informing him that ho shall recover from his sickness and yet 
live fifteen years. The king exclaims, " What shall bo tho sign," &c. 
"Ami Isaiah said, This sign shalt thou have of the Lord, that tho 
Lord will do the thing that he hath spoken/' (I follow Walton's 
translation). " Tho shadow hath departed teu steps, if it should return 
ten steps ?" or, following tho usual construction of the passage, speak- 
ing when the shadow had just begun to go down, " Shall tho shadow 
go forward ten steps, or shall it go back ten steps V* Either effect 
would be sutlicieutly striking to a daily observer of the mid-day sha- 
dows, considering the rapidity of the movement, compared with tho 
ordinary rate of motion of the shadow about noon day. The king, 
however, having watched the shadow to the lowest step, exclaims, 
" It is a light thing for the shadow to go down ten steps : nay, but lot 
the shadow return backward ten steps. And Isaiah the prophet (quito 
as ignorant as the king of tho natural cause of the event) cried uuto 
the Lord ; and he brought back the shadow ten steps backward, by 
which it had gone down on tho steps of Ahaz." Tho third position 
of the eclipse now gradually comes on, aud tho shadow returns to tho 
upper step from which it had gone down, and continues there for moro 
than ten minutes. 

Such must have been the effect produced upon any conformation 
of building aud steps such as I havo described, in any part of Jerusa- 
lem, on the llth January, n.c. 689, provided the time of the eclipse at 
that period can be placed somewhat later than the time computed ; and 
such I believe to be the nature of what was actually witnessed by 
llozekiah. The duration of the phenomenon was sufficient to havo left 
an impression on the king's mind, frco from all doubt, as to tho marvel 
that had occurred ; aud the deep conviction must havo followed, that 
the superhuman intelligence which alone, in those days, could have 
foreseen the event, could indeed foresee, aud make good the promise 
conveyed to him, that ho should yet survive for fifteen years. 

It may be further observed, that if this phenomenon was really 
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witnessed on an ordinary flight of palace steps, at an inclination of not 
more than 34°, it is probably the only occasion on which it could have 
been witnessed iu Jerusalem. A large partial eclipse of the particular 
form required is of sufficiently rare occurrence at any one spot, as we 
have already observed, and such an eclipse within a few minutes of 
noon-day a still less frequent occurrence ; but if, in addition to these 
two requirements, we have to combine the further conditioti, that it 
shall occur at a period of the year when the sun's altitude is sufficiently 
near 34° to produce the effect, which could only be the case at Jerusa- 
lem within about twenty days on cither side the winter solstice, we 
have a combination of conditions which wc may safely say has not 
occurred a second time at Jerusalem, in any of the solar eclipses since 
visible at that spot. Yet such a combination appears to be required 
by the history, and also to have taken place. 

But perhaps it may be thought improbable that this scene should 
have occurred at all in the open court of the palace. The king was 
sick, and at the point of death. It is said that he turned bin face to 
the wall, probably turning on his couch, from which he was unable to 
move ; and tho dial of Ahaz may have been, as the tradition has it, an 
instrument invented by that king. If so, it is quite clear that the 
same phenomenon may have been witnessed on a minute scale, in a 
chamber, on a small instrument, with the same precision as we have 
seen it might havo been witnessed on the palace steps, on a large scale. 

In the absence of clocks, it was of extreme importance to the 
ancients, to bo able to fix with exactness some one point of timo in the 
day ; and, for this purpose, they were in the habit of carefully obser- 
ving the turn of the sun's shadow at noon-day, the only time which 
could bo marked with precision by the shadow. This daily habit of 
observation must have made them perfectly cognizant of the rate of 
motion of the shadow about that hour, and extremely sensitive of the 
slightest variations in tho motion from day to day. We know that 
they had invented various instruments for the purpose of marking tho 
shadows. There was the Pole and Gnomon, mentioned by Herodotus, 
which marked the progress of the shadow throughout the day, the Pole 
being of the form of a hollow bowl or hemisphere. Tho Obelisk was 
no doubt employed to mark the length of the sun's shadow from hour 
to hour. Tho Ileliotropion, as tho name expresses, was used to mark 
tho turn of the shadow at the solstices ; but the particular instrument 
invented by Ahaz was none of these ; because we know that his in- 
strument was in tho form of steps — and nothing could be better adapted 
for marking with precision the vertical movement or dip of the sun's 
shadow at noon. 
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Now a flight of steps must either he in tho form of an inclined 
plane (tho ascent of Aliaz), or circular as in tho form of a cone, or a 
combination of inclined planes, as a pyramid. Amongst the horologi- 
cal instruments described hy Vitruvius, we find the Cone, invented by 
Dionysiodorus; and the scholiast on a passage of Ptolemy's Geography 
describes the Sciotheron, or shadow-taker, in the form of a pyramid of 
four triangles, by which the meridian might be ascertained at any tiino 
or place. The pyramids of Egypt, as Herodotus tells us, were formed 
in steps called Buiptda*, or little altars (perhaps to tho sun), and wo 
have an instance of a graduated pyramid in tho British Museum, used 
in connexion with a dial. Tho dial is placed on a truncatod pyramid, 
with seven steps of about three-quarters of an inch wide each, clearly 
intended for the purpose of marking tho mid-day shadows, somewhat 
in this form : 




m 




Dial op the Roman Period, from Alexandria. 

In the observatory at Pckin, when visited by Du II aide, an instru- 
ment, which may be called a Hcliotropion of a simple form, was found, 
which is thus described : " They had contrived 1 ' (says P. le Comto), 
a Gnomon in a low room." . . "The slit which the ray of tho sun 
came through, is about eight feet above the floor, is horizontal, and 
formed by two pieces of copper borno up in tho air, which, by turning, 
may be set nearer or farther from each other, to cnlargo or contract tho 
aperture. Lower is a table with a brass plate in tho middle, on which 
was drawn a meridian line 15 feet long, divided by transverso lines, 
which were neither finished nor very exact. There aro some small 
channels round tho table, for holding water, so as to level it. 1 ' 1 Hero 



1 Du Iliildc's "China;' fol., 1741, vol. h\, p. 131. 
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is an exact description of a room, such as we may suppose to have been 
the dial-room of Ahaz, into winch it may havo been the daily habit of 
the king to retire for repose during the heat of the middle of the day. 




Now, if A B represent the tablo placed in the line of the meri- 
dian, and F the aperturo in the chamber above described, W the 
position of the sun at the winter solstice, and S its position at the 
summer solstice, it is clear that the shadow cast from the point F 
on the table would travel backwards and forwards between A and B, 
from winter to summer, and summer to winter. The defect, however, 
in the instrument is, the want of precision of the line of shadow 
on tho table, caused by penumbra, preventing any very accurate 
observation of the position of tho shadow at any particular moment. 
This defect would be in great measure cured by the substitution of 
tho inclined piano C D, in place of the tablo, in the form of steps. 
By this simple improvement, each step becomes a second gnomon, 
defining the limits of shadow much more precisely, and enabling obser- 
vations to be made with much greater accuracy. Such, I suggest, may 
have been the nature of the invention of Ahaz ; or it may have been 
• a small pyramidal flight of steps, moveable on the table, merely for 
observing the moment of the sun's dip at noon, like the common sex- 
tant. It is in vain to attempt to define the exact mode in which tho 
phenomenon described was witnessed ; but there is no difficulty in 
conceiving a mode in which it may have been witnessed by the king 
without moving from his couch. 

I have now endeavoured to point out, how recently-discovered 
Assyrian inscriptions combine with the records of ancient history in 
determining the time of Sennacherib's invasion of Jerusalem to the 
year n.c. 689 ; how, therefore, we must look for a peculiar celestial 
phenomenon as having taken placo in tho beginning of that year] 
vol. xv. V 
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and how it is found by pure soienco of astronomy that a phenomenon 
of the exact nature required, oxcepting only one particular, actually 
then took place. It only remains for astronomers to determine the 
exact time of central conjunction of sun and moon on the 11th of 
January in that year. For my own part, I have the greatest faith in 
the accuracy of the deductions to bo drawn from the words of the 
sacred record, with regard to the time and form of the eclipse; and I 
venture to anticipate that astronomy will again be indebted to history 
for a test of her calculations, accepting from history the exact position 
of the shadow during the eclipse of n.c. (589, as on a recent occasion 
her calculations have been modified with a view to tl;o historical posi- 
tion of the shadow during the eclipso witnessed by Agathoclcs iu the 
year B.C. 310. Meanwhile, until the decisive authority of this exalted 
science shall bo pronounced to the contrary, we cannot fail to recognize 
tho striking connection between tho event and the historical descrip- 
tion ; and to place tho end of tho third year of Sennacherib and the 
end of the thirteenth and beginning of tho fourteenth year of Hezekiah 
in the year B.C. 6&0. 



